Depolarization of cultured astrocytes by leukotriene B4. Evidence for the induction of a K+ conductance inhibitor.
Since astrocytes have been shown to participate in intracerebral immunological processes we investigated the effect of the immune mediators, leukotrienes (LT) B4, LTC4 and LTD4 on membrane properties of cultured astrocytes from neonatal rat brain. When LTB4 was added to the bath solution the membrane potential slowly decreased from -96 mV to -38 mV. While LTB4 at a concentration of 500 nM was ineffective, depolarization occurred when concentrations of 750 nM and above were used. The depolarizing effect was specific for LTB4, since LTC4 and LTD4, other arachidonic acid derivates, failed to depolarize astrocytes at even higher concentrations (1 microM). When the K+ conductance blocker, Ba2+ (2 mM), was added to the bath solution, astrocytes depolarized to the same degree but no further depolarization was achieved when LTB4 was added. Bath application of Co2+ (1 mM), in order to reduce putative Ca2+ inward currents or reduced internal chloride concentration, did not alter the LTB4-induced depolarization, thus arguing against additional Ca(2+)- or Cl(-)-dependent depolarizing effects. The LTB4-induced depolarization could be markedly reduced, however, by preincubation of the cells with cycloheximide (2 microM), which blocks translation and thereby protein synthesis. Cycloheximide alone had no effect on the membrane potential. These data indicate that, in astrocytes, LTB4 stimulates the synthesis of a protein, which, in turn, inhibits K+ conductances. This effect could impair glial, as well as neuronal, functions during CNS diseases accompanied by immunological processes.